I. Introduction
Both the popular and trade press have focused attention on mobile banking and mobile payments in the United States and around the world. In addition, financial institutions and nonbanks are considering how and to what extent to incorporate mobile financial services into their business models. The evolutionary path taken by mobile banking and mobile payments can be very different, depending on a variety of factors, including a market's level of banking sophistication, available technologies, and experience with antecedent products, services, or
technologies. This -experience‖ provides a way to think about the trajectory that mobile banking and mobile payments may follow with regard to consumer adoption in the United States and how these adoption patterns may differ worldwide. The consumer-adoption story in the United States -against the backdrop of the broader experience in other world markets -involves other factors, such as financial inclusion opportunities, data security considerations, and coordination issues. These factors, acting in conjunction with consumer experience, will influence how markets for mobile financial services develop.
To construct a framework for adoption, I consider mobile banking and mobile payments to be experience goods. The economic term -experience goods‖ was introduced in the literature in 1970 by economist Phillip Nelson. 1 He built on work by George Akerlof, arguing that consumers are unable to evaluate the quality of an intended purchase if they haven't had experience using that good. 2 Nelson suggested that information about the quality of a product can be obtained in one of two ways: either by searching, which requires a consumer to inspect the good before purchasing it, 3 or through experience, which means that the good is purchased and an evaluation about its quality is subsequently made based on using that good.
the sense that a consumer doesn't get really good at doing something until he or she has done it many times. This concept is different from that of experience goods -where incomplete information makes a utility evaluation difficult -because, in this case, consumers gain increased efficiency with an experience good by virtue of the intensity with which the product, service, brand, or technology is used. This level of intensity is influenced not only by consumer behavior but also by supply or availability of the good as well as by the pricing of such a good. Ultimately, the degree to which consumers -learn by doing‖ will affect how quickly they gain the full benefit from using a particular good.
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As an example of the effect that consumers' experience has on payments innovation, decades, consumers have used plastic magnetic stripe payment cards to pay for goods and services at merchant locations. This same form factor was modified to add the ability to -tap and go‖ at merchant point-of-sale terminals. 7 McGrath argued that the history of experience with payment cards contributed to consumers' willingness to experiment with contactless technology initiated via this same form factor. Interestingly, two years after McGrath made this argument, American Express announced that it intends to focus its contactless technology in payment cards rather than alternative form factors, such as key fobs. 8 Again, consumers' experience with the plastic payment card may be contributing to a preference for this form factor over others that are less familiar to consumers.
In this paper, I examine consumer adoption of mobile banking and mobile payments through the lenses of the experience goods and learning by doing constructs. In particular, I
consider the introduction and subsequent use by consumers of three elements that, while not allinclusive, are, I believe, significant -building blocks‖ necessary to the adoption of mobile banking and mobile payments. These building blocks include mobile devices (either a mobile cellular phone or personal digital assistant [PDA] ), online banking, and contactless payments.
Additionally, three relatively new communication technologies that are offered as part of some, but not all, mobile cellular phone service agreements are equally important. The most common of these is short message service (SMS) text messaging, followed by wireless Internet access and near field communication (NFC). 9 Each of these technologies is making important contributions to mobile banking and mobile payment activities that, in turn, are making it possible for 7 -Tap and go‖ refers to the process by which a contactless card is tapped or waved in front of a merchant terminal that uses radio frequency identification (RFID) technology. By taking this action, the cardholder initiates the transfer of payment data wirelessly to the merchant terminal without requiring that the card be swiped through a card reader. To set the stage for a discussion of the influences on consumer adoption of mobile financial services, I will begin by briefly defining the terms mobile banking and mobile payments and how they are applied in this paper. Next, I will examine the development of the U.S. and other world market(s) for mobile devices and the technology enhancements identified earlier; then I will turn to online banking and contactless payments. I will consider how consumers'
increasing familiarity with and use of these mobile -building blocks‖ have helped shape potentially very different environments for mobile banking and mobile payments around the world. Finally, beyond the theoretical framework of experience goods and learning by doing, I
will examine several other factors likely to affect adoption trends for mobile financial services:
financial inclusion opportunities, data security considerations, and coordination issues. These factors, in conjunction with the experience goods theory, provide insights into how mobile financial services may continue to develop around the world as well as suggest areas that may warrant continued attention by market participants and by policymakers in the United States.
II. Mobile Banking and Mobile Payments: Definitions
Mobile financial services is a term applied to a range of financial activities conducted using mobile devices, such as cellular phones or personal digital assistants. Internet technology, or a downloaded application in order to execute the payment. 10 Traditionally, a mobile cellular phone was used strictly as a way to orally communicate with a person on another landline phone or mobile cellular phone. Today, the definition of a mobile cellular phone is broader because a cell phone can be used not only to place voice-based phone calls but also to tap a wide range of nonvoice services, such as accessing the Internet, sending text messages, and conducting financial transactions. 11 This paper uses a framework that separates mobile banking and mobile payments into two distinct activities because doing so helps to differentiate between and highlight the unique consumer adoption trends associated with each platform. At the same time, I recognize that since mobile banking enables such services as bill payment, the lines between mobile banking and mobile payments become blurred. This blurring may be more apparent in countries -other than the United States -where mobile banking has less potential as a stand-alone channel provided by traditional financial institutions. 12 As examples, Bank of America offers mobile banking through a browser-based program; Wells Fargo offers mobile banking through either a browser-based program or SMS text messaging service; and Wachovia offers mobile banking either through a browser-based service or a downloadable mobile banking application.
Consumer experiences with more traditional banking and payment functions and with the tools and technology necessary to execute mobile banking and mobile payments are expected to influence consumer adoption patterns for mobile financial services. These adoption patterns might differ for users of mobile banking versus mobile payments. Therefore, in this analysis of consumer adoption, I retain a distinction between mobile banking and mobile payments that, in many markets, is clearly blurred in the broader application of mobile financial services. Keeping this distinction in mind allows for an analysis of how and why certain markets have developed differently from others as well as for a better understanding of the distinct adoption challenges that may emerge in specific national or regional markets.
III. The Building Blocks of Consumer Experience with Mobile Financial Services
While there may be many factors acting on consumer adoption of mobile financial 
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Not only is more of the world's population using mobile cellular phones to make traditional phones calls, people around the world are also increasingly using these devices for a 22 Stephen 32 SMS text messaging also provides an element of security for such financial transactions when combined with a secure code sent by a separate text to confirm banking or payment instructions. Of course, such security is contingent on the security of the networks over which the information is transmitted.
In addition to SMS, current generations of mobile cellular phones allow users to access and browse the Internet using a form of wireless access that may include wireless application limited opportunities to increase card-based transactions through adoption of mobile proximity payments. This last challenge is complicated by the special circumstance in that unlike the payment card, the access device used to initiate mobile proximity payments is not one whose design, construction, or distribution is controlled by the financial industry. As a result, efforts to increase card-based mobile proximity payments are complicated by questions related to customer ownership and cost and revenue allocations among such entities as handset makers, telecommunication firms, and financial institutions, all entities that must participate in the functioning of such mobile platforms.
Consumer experience in each of these areas -mobile cellular phones and enhanced percent of Internet users had broadband access. 42 Japan's penetration rate was 68.7 percent, with 32 percent of Internet users having broadband access. 43 In comparison, in 2007, Internet user penetration in India was 5.3 percent, but 4 percent of these were broadband subscribers; in Africa, the penetration rate was 4.7 percent, with 2 percent being broadband subscribers. 44 These numbers illustrate the dramatic difference in these populations' access to the Internet, particularly the overall portion of the population that has been able to take advantage of efficiency gains attained through broadband technology.
Not surprisingly, many of the same countries or regions with greater penetration of Internet access and correspondingly high overall broadband penetration rates also have high percentages of their populations with traditional banking relationships -the second condition required for online banking adoption. As a result, consumers in these markets have had an opportunity to gain practical experience with the functionality offered through online banking.
The notion of experience goods and the impact of learning by doing would suggest that these consumers will find it relatively easier to adopt mobile alternatives to computer-based online 53 In these countries or regions with less experience with traditional banking services, lower adoption of mobile banking is also expected, and, instead, mobile payment alternatives are more likely to be the path to adoption of mobile financial services.
c. Consumer Adoption of Contactless Payments
A relatively new innovation in electronic payments has been in the area of micropayments, or small dollar transactions of generally less than $5. Traditionally, these payments have been made primarily with cash or coin, but, in recent years, the payment card industry has seen a significant opportunity in finding ways to convert these small-dollar transactions to 49 55 A silicon chip and antenna (referred to as tags, tokens, or chips) are imbedded in traditional plastic payment cards. The chip is passive until it comes in short-range contact with an RFID-enabled reader (i.e., a modified payment terminal) that may be installed at merchant point-of-sale locations, in vending machines, in parking meters, or in taxi cabs. Then, magnetic inductive coupling acts to provide a power source to the passive transmitter -the RFID chip in the payment card -in order to initiate data transfer from the contactless payment card to the terminal. 56 A primary technical difference between contactless payment cards and NFC-enabled mobile cellular phones resides in the RFID chip and whether it is passive or active. Contactless payment cards are primarily based on passive RFID technology, while NFC is an example of an active RFID technology. Active tags have their own power source, and both can send (or initiate) and receive data transfers. By being able to both send and receive data, the potential applications for NFC-enabled mobile cellular phones are more robust than applications such as contactless cards, which rely on passive RFID. For example, an NFC-enabled mobile cellular phone may be used in a similar way to a contactless payment card: It may be tapped in front of an RFID-enabled reader, or alternatively, it may be waved over a magazine or poster that has a passive RFID chip associated with an advertisement. In this case, the NFC chip in the mobile cellular phone would use its power source to initiate data transfer with the passive RFID chip in the poster or magazine 57 Recently in the United States, the card payment networks have also implemented programs that allow select categories of merchants to forgo obtaining a consumer's signature on credit card purchases under $25, and more generally, federal regulation has allowed all merchants to eliminate receipts on debit card purchases under $15. 64 These programs have enabled merchants to more quickly move customers through checkout lines. Speedy checkout has been one argument put forward by card networks and issuers as an incentive for merchants to invest in RFID-enabled terminals. 65 The elimination of a signature requirement on these small purchases, a move that is already reducing wait lines for customers, is also reducing the incentive for many of these merchants to replace their existing terminals. . 67 Visa supports the more than 7 million payWave cards 68 that have been issued by over 41 card-issuing banks across 11 countries. 69 Neither American Express nor Discover has released figures related to the number of Express Pay or Zip cards that have been issued to date. As a rough gauge, the number of general-purpose payment cards is projected to be more than 3.3 billion 70 in 2009, which means that 27 million Visa and MasterCard contactless payment cards remain a very small part of the worldwide payment card market. These characteristics also present only a very limited opportunity for consumers to gain experience with contactless technology by virtue of using the contactless payment card.
Despite the small market for contactless payment cards worldwide, there are a variety of experiences around the world with mobile proximity payments, with countries such as Japan, for example, offering more opportunities for consumers to gain experience with these technologies.
In Japan, the three major mobile operators have distributed over 40 million handsets -mobile cellular phones, not contactless payment cards -enabled with mobile proximity technology based on a chip jointly developed by NTT DoCoMo and Sony called the FeliCa IC chip. Given an assumption of only one handset per person, over one-third of the population has access to mobile proximity payments in Japan. The FeliCa IC network also includes over 210,000 acceptance locations, such as transit terminals and point-of-sale merchant locations. While the supply side seems advanced, on the demand side, consumer adoption is still evolving. As a case study, NTT DoCoMo, the leading mobile operator and the company in the forefront of development of mobile proximity payments in Japan, has distributed almost 25 million contactless handsets.
Through partnerships, NTT DoCoMo handsets offer consumers broad functionality with both ewallet capabilities and credit services. Despite consumers' access to broad-based functionality, estimates are that NTT DoCoMo has 3 million registered users of its contactless technology, and, of these, only 30 percent can be considered active users because they -tap and go‖ at least once a month.
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Estimates by Strategy Analytics seem to support demand-side constraints: Worldwide, contactless payments using mobile cellular phones are expected to account for over $36 billion in 
IV. Other Factors Influencing Consumer Adoption of Mobile Financial Services
Returning to the -building blocks‖ for mobile banking and mobile payments, there is clearly variation around the world among consumer experiences with mobile devices and nonvoice communication technologies, online banking, and contactless payments that are ultimately shaping adoption patterns for mobile financial services. At the same time, one common thread worldwide is the continued strong growth of mobile cellular phone adoption and its increasing use as a primary means of communication. As such adoption builds and the mobile cellular phone continues its transformation into a tool that can do much more than facilitate verbal exchanges, the potential is growing to leverage this device as a mechanism for building broader or more traditional financial relationships, particularly for underserved consumers around the world. The expanded use of these devices for mobile financial services is also presenting data security and coordination issues that are important influences on adoption and relevant for both those who use the business model and policymakers.
a. Financial Inclusion Opportunities
Part of the adoption story dealt with consumer experience with traditional financial institutions. The somewhat obvious conclusion is that the lack of banking experience will likely lead to less adoption of mobile banking. The corollary is that underserved populations in the United States, in developing countries, and around the world are likely to adopt various other mobile financial services models. The special case of the underserved also has some important policy considerations. One insight gained by examining mobile financial services adoption using the experience goods and learning by doing framework was that differences in adoption patterns became most apparent when examining consumer experiences in developed versus developing economies.
These differences were tied to a market's level of banking sophistication, access to nonvoice communication technologies through mobile devices, and consumers' experience with antecedent products, services, and technologies.
For example, in countries with more developed banking systems, mobile financial services may be seen as just another service channel complementing existing well-functioning alternatives. Comparatively, in developing nations, mobile banking and mobile payments may emerge as the only electronic payment option available to a large portion of the population that heretofore has operated outside mainstream banking systems. Ultimately, the mobile cellular phone may provide a way for these consumers to save and to make remote payments electronically, benefiting from increased convenience and cost savings obtained by moving from paper-based financial services to more efficient electronic alternatives.
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To the extent that mobile technology reaches underserved consumers and provides access to more traditional bank-like products and services, the adoption of mobile financial services can be significant in terms of making financial services more inclusive and the associated benefits for less-developed nations. Such benefits may stem from the electronification of payments. of the financial system and long-term economic growth, with both financial intermediaries and markets playing roles. He reached this conclusion after an extensive review of the existing theoretical and empirical work addressing this relationship. 75 In considering adoption of mobile financial services in developing countries, the opportunity to use the mobile cellular phone as a mechanism for conducting banking and payment functions or facilitating more formal savingsactivities that, in the past, had been primarily relegated to informal channels 76 -may provide real economic benefits. To the extent that banking, payment, savings, and credit activities fall under more established operational and regulatory controls and enhance the functioning of the financial system, per Levine's research, the adoption of mobile financial services may also positively affect a country's long-term economic growth.
Another distinction observed between developed and developing economies dealt with adoption patterns for mobile banking specifically and the benefits accrued to such adoption due to consumer experience with online banking. Importantly, two pre-conditions for building online banking experience were the percentage of banked consumers and those with Internet access in a particular market, two attributes shown to be more prevalent in developed versus developing economies. In developed economies, mobile banking may be seen as no more than an extension of online banking programs offering similar functionality, albeit through a different access device -the mobile cellular phone rather than the personal computer. In these cases, consumer adoption seems to be driven by a demand for increased convenience and access to bank account information at any time, from any location. 77 Alternatively, in developing markets -or when targeted to underserved consumers in The adoption patterns associated with mobile financial services will also vary to a large degree depending on the types of nonvoice technologies accessible with mobile cellular phones in a particular market. Access to certain technologies may be cost-dependent or it may be determined by the existing supporting infrastructure in a country. In the former case, for example, wireless Internet access via mobile cellular phones is more common in developed than in developing countries, where the increased costs associated with such handsets and wireless programs are often too expensive for consumers. As a result, mobile payment platforms in developing nations rely more heavily on SMS text messaging for initiating and confirming mobile payments. Therefore, an individual in a less-developed economy may be able to send money and make payments using SMS instructions but not be able to browse the Internet and make a purchase at an online merchant using his mobile cellular phone. At the same time, the potential to provide less expensive Internet access through a mobile device -and one that is gaining broad consumer adoption -rather than a personal computer may help spur innovation in these markets.
b. Data Security Considerations
As the market for mobile financial services has developed in the United States, the protection of consumers' financial accounts from unauthorized access and potential identity theft has been a concern for the banking industry and other payment providers. appropriate revenues among telecommunications companies and others, such as third-party technology providers and handset makers, and bank card issuers and their networks. Given these challenges and in order to increase adoption of mobile banking and mobile payments, these two powerful industries must reach an agreement on how to share in the economics of mobile financial services.
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Those who follow the business model must find ways to collaborate in order to resolve inherently different and, at times, conflicting approaches to structuring pricing and managing customer relationships. Their respective regulatory agencies will also need to consider how to coordinate in areas such as compliance issues, consumer protection policy, nonbank controls, and data security guidance. Ultimately, the objective is to develop a supportive regulatory structure that balances innovation in mobile financial services with the regulatory responsibilities imposed on them by Congress. Further, to the extent that mobile financial services, such as mobile-based money remittances, involve international transactions, coordination will also become necessary among international regulators to focus on areas such as money laundering and cross-border fraud perpetrated via mobile payment devices.
V. Conclusion
The theories of experience goods and learning by doing serve as a framework for building understanding of the trends associated with consumer adoption of mobile financial services -mobile banking and mobile payments -both in the United States and in other world markets. This view of the market highlights how consumer experiences with mobile devices and associated nonvoice communication technologies, online banking, and contactless payments, particularly in nonfinancial contexts, are contributing to the various evolutionary paths taken by mobile financial services around the world. These differences became particularly apparent when comparing experiences in developed economies, where adoption of mobile financial services may be driven more by convenience than by the need to provide an infrastructure for electronic access to financial products and services, as is more often the case in developing economies.
The emerging adoption patterns also raise policy and business model considerations related to financial inclusion, data security considerations, and coordination issues, presenting both opportunities and challenges to increasing the adoption of mobile payment devices for financial transactions. Ultimately, greater adoption will rest on the ability of diverse and often isolated market participants and their regulators to work together in order to cost-effectively design, build, market, price, secure, distribute, and regulate products and services that combine a telecommunications device and a payment process into an innovative way to connect consumers with merchants, billers, banks, and other financial providers. With success, the mobile channel may become the primary way through which consumers conduct their financial business, particularly in developing economies without comparable alternatives.
